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this is approximately true in dealing with ordinary solid or liquid bodies at atmospheric pressure, owing to their small coefficients of expansion and large specific heats.
For example, if one gram of water is heated from 0°C to 100°C at atmospheric pressure, its volume increases from 1 to 1.045 c. c. and the work done in expansion, if this pressure is 10,000 dynes per square centimetre, is 450 ergs, or only about 0.0000001 of the energy required to raise the temperature of the gram of water by 1° C (taking 4.18 x 107 as the value of the specific Jieat J). This exemplifies the fact that in bodies other than gases the work of expansion is usually negligible in comparison with the energy required to produce measurable changes of temperature.
Thus the somewhat vague term "quantity of heat contained in* a body" in common use probably means in many cases the same as the more precise therniodynamical term "intrinsic energy". But the word heat is used in such a vague way to denote temperature, quantity of heat, or indeed mere coefficients of thermal capacity such as latent heat and specific heat, that it has ceased to have any precise meaning.
25.   The  Second.  Law.    While  any  quantity  of work  can be transformed into heat by friction   or  otherwise,   it  is generally  impossible  to  transform   the whole of the heat again into work,  and the former transformation  is for this reason  said to be irreversible. As an instance of this property we have the common steam engine, in which part of the heat produced by the  combustion of the coal is carried off by the escaping steam, or is absorbed by the condenser in a condensing engine, and this portion of heat is not transformed into work.
The exact law determining the maximum quantity of heat which can be converted into work by any machine depends on a principle which was first enunciated on the materialistic view of heat by Sadi Garnot in 1824^ and was discussed from the same stand point by Clapeyron in 1834. Its correct form and significance for the dynamical theory of heat were made clear by Clamius in a paper of 1850 and by Lord Kelvin in a paper of 1851.
The principle thus discovered is known as the Principle of Carnot~ Clausius or the Second Law of Thermodynamics, and it is virtually contained in the following axiom:
Seat cannot pass from a colder to a warmer body 'without some compensating transformation taking place.
26.  Caraot's Cycle.   If we have two bodies H and K maintained at constant unequal temperatures tt and t% (^ > &»), an indefinite amount of work may be obtained from them by means of a third intermediate in the form of heat,
